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ABSTRACT 


Background: One of the most common endocrine problems in major beta-thalassemia is hypothyroidism (HT). The aim of 
this study was to evaluate thyroid function status in major B-thalassemia patients younger than 15 years old children. Due 
to repeated blood transfusions, there is iron deposition on thyroid gland.Decrease production of thyroid hormones 
according to body demand or defect in thyroid hormone receptors cause hypothyroidism. In several studies, 
hypothyroidism has been reported to be correlated with serum ferritin level,so serum ferritin levels were also measured; 
although in some studies there were no such correlations. Contrarily to significant iron deposition in thyroid gland, low 
activity remains about subclinical hypothyroidism. Methods: It is a prospective study and was conducted at St Georges 
Hospital, Mumbai, on diagnosed patients of thalassemia major admitted to the pediatric wards. Duration of the study was 3 
months and 32 patients were included. Inclusion criteria: All admitted patients of thalasemia major aged 15 years and 
below. Exclusion criteria: 1) Very sick children, 2) Those suffering from malnutrition, 3) Chronic haemolytic anemia apart 
from thalassemia major, 4) Those who are already taking iron or thyroid medications, 5) Autoimmune thyroiditis was ruled 
out by antithyroid peroxidase and ant thyroglobulin antibody testing. Patients who were willing to participate and sign the 
informed consent were enrolled in the study. Thyroid function and ferritin assessment was done using ELISA kits. Results: 
The mean age of the studied thalassemia patients was 11.328 + 2.408 years with no gender preponderance. Mean (SD) 
Sr. Ferritin levels was 3253.84 +1142.67 ng/ml , mean (SD) free T3 level was 3.469 +0.978pg/ml, mean (SD) free T4 
levels was 1.658 +1.142 pg/ml, mean (SD) TSH levels was 5.057 +1.738 ulU/ml , and was not found to be statistically 
significant (p > 0.001). Conclusion: High prevalence of HT among thalassemic patients signifies the importance of regular 
screening for evaluation of endocrine function in these patients; especially when short stature is present. 
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INTRODUCTION 


The most common genetic disorder in the world is 
known to be thalassemia.'! Beta thalassemia 
syndromes are disorders which are inherited and are 
characterized by deficiency in the production of beta 
globin chains resulting in ineffective erythropoiesis 
B-thalassemia major is a genetic disorder of beta 
globulin fiber gene. In f-thalassemic patients, B- 
globulin fibers are not enough (f$*) or do not exist 
(6°). As a consequence of this, repeated blood 
transfusions are needed to maintain life, which in 
turn results in excessive iron being deposited in 
various organs resulting in early fatalities. In Beta 
Thalassemia Major patients the frequency of 
hypothyroidism ranges from 6 to 30 % among 
various countries depending on_ chelation 
strategies.” The quantity and duration of iron 
overload mainly determine the prognosis among 
such patients. Thyroid dysfunction mainly occurs by 
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gland infiltration, chronic tissue hypoxia, free radical 
injury, and organ siderosis. The thyroid gland is 
affected much before the thyroid-pituitary axis, 
which is less susceptible than the gonadal axis to 
iron induced damage.'’! The combination of 
transfusion and chelation therapy has dramatically 
extended the life expectancy of thalassemic patients 
who can now survive into their fourth and fifth 
decades of life . However, frequent blood transfusion 
in turn can result in iron overload which may lead to 
various complications . Thalassemia’s complications 
can be a result of many mechanisms. Most 
complications are caused by increased iron 
sedimentation in tissues like heart, endocrine glands 
and these results in heart failure, arrhythmia, 
hypothyroidism, diabetes mellitus and so on . The 
symptoms of hypothyroidism though non-specific 
can affect many organ systems, hence an annual 
laboratory evaluation of thyroid function is 
recommended in all beta thalassemics. Most of these 
complications occur slowly and appear in the second 
decade of a patient’s life. 

Decrease production of thyroid hormones according 
to body demand or defect in thyroid hormone 
receptors cause hypothyroidism. In several studies, 
hypothyroidism has been reported to be correlated 
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with serum ferritin level; although in some studies 
there were no such correlations. Contrarily to 
significant iron deposition in thyroid gland, low 
activity remains about subclinical hypothyroidism. 
Thyroid dysfunctions are well documented in 
patients with thalassemia major requiring frequent 
and recurrent blood transfusion. These have recently 
been discussed in details in the literatures. Also, 
growth retardation is another complication that 
usually occurs. However, it almost will not happen 
with sequential transfusion. Nonetheless, 
defroxamine overuse causes growth retardation by 
itself . Although many studies report endocrinopathy 
in thalassemic patients, results are controversial and 
different, according to genetic and geographic 
characteristics of states, thus, we decided to study 
the pediatric patients admitted in St Georges 
Hospital , Mumbai to introduce hypothyroidism in 
correlation with short stature, regular transfusion and 
chelation therapy and serum ferritin level in this 
patients. Thyroid functions in chronically transfused 
children with BTM in the second decade of life have 
been studied, but there are very few studies 
evaluating the thyroid function in chronically 
transfused children in the first decade of life. 


MATERIALS AND METHODS 


A prospective study was conducted in_ the 
department of paediatrics, St Georges Hospital, 
Mumbai. The study was conducted on diagnosed 
patients of thalassemia major admitted to the 
paediatric ward. Duration of the study was 3 months. 
Taking into consideration of availability of patients 
within data collection period, a total of 32 children, 
diagnosed with 6 thalassemia major were enrolled in 
the study. All the necessary information regarding 
the study was explained to the parents and informed 
written consent was taken from the parents who 
were willing to participate in the study. After 
obtaining written informed consent in_ local 
vernacular language, the patients who were fulfilling 
the inclusion criteria were included in the study. 


Inclusion Criteria 
All admitted patients of thalassemia major aged 15 


years and below. 


Exclusion criteria 


4.Those who are already taking iron or thyroid 


medications 


5. Autoimmune thyroiditis was ruled out by antithyroid 


peroxidase and antithyroglobulin antibody testing. 


Statistical Analysis 
All the data collected were entered in to a spread 


sheet on Microsoft office Excel Sheet and then 
transferred to SPSS IBM version 21.0 for analysis. 
Significance of p value was taken as p<0.001. 


RESULTS 


The mean age of the studied thalassemia patients 
was 11.328+2.408 years with gender preponderance 
being 56.3% female children and 43.8 male children 
[Figure 1]. Incidence in less than 9 years old children 
was 21.9 %, while those more than 9 years were 
78.1% of the total sample size [Figure 2]. Mean (SD) 
Sr. Ferritin levels was 3253.84 +1142.67 ng/ml, 
mean (SD) free T3 level was 3.469 +0.978p¢/ml, 
mean (SD) free T4 levels was 1.658 +1.142 pg/ml, 
mean (SD) TSH levels was 5.057 +1.738 ulU/ml, 
and was not found to be statistically significant (p > 
0.001). 
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Descriptive Statistics 


0.67 PG/ML 7.76 PG/ML 1.658 PG/ML 1.142 PG/ML 


Minimum Mean 
1.640 ulU/ML 8.550 ulU/ML 5,057 ulU/ML 1.738 ulU/ML 


[Mean | SQ 
1.390 PG/ML 5,010 PG/ML 3,469 PG/ML 0.978 PG/ML 


579.80 NG/ML 5695.00 NG/ML 3253.84 NG/ML 1142.67 NG/ML 


Valid Number (N) 
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Group Statistics 
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SR. Ferritin (NG/ML) 


FT 3221.28 1118.58 
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Free T4 (PG/ML) 


P<Syeas fT —«*d «2 2.439 0.127 (NS) 


0.083 (NS) 
0.817 (NS) 


TSH (ulU/ML) 


SR. Ferritin (NG/ML) 


DISCUSSION 


Mean (SD) Sr. Ferritin levels was 3253.84 +1142.67 
ng/ml , mean (SD) free T3 level was 3.469 +0.978 
pg/ml, mean (SD) free T4 levels was 1.658 +1.142 
pg/ml , mean (SD) TSH levels was 5.057 +1.738 
ulU/ml, and was not found to be statistically 
significant (p > 0.001). 

BTM children on _ regular transfusions and 
suboptimal chelation are at an increased risk for iron 
overload. Like in all organs, iron is deposited in the 
thyroid interstitium resulting in _ thyroid 
hemosiderosis. This slowly leads to worsening of the 
thyroid function. This study aims to analyze the type 
of thyroid dysfunction and its association with 
duration and amount of blood transfusions, serum 
ferritin level, and adequacy of chelation. Iron 
deposition from repeated transfusions has been 
implicated as the likely mechanism causing thyroid 
dysfunction in beta thalassemia major patients. 
Serum ferritin has a direct correlation to iron 
accumulation in the liver. Serum ferritin being an 
acute phase protein is also a_ product of 
hepatocellular damage. As a_ result, sepsis, 
congestive heart failure, and hepatitis can result in a 
falsely elevated measurement. No patients involved 
in our study have any clinical evidence of hepatitis 
or heart failure. 

Our study aimed at evaluating thyroid function in 
chronically transfused children with Beta 
Thalassemia Major in the first and second decade of 
life. The study population consisted of 18 boys 
(56.3%) and 14 girls (43.8%). The influence of 
factors like duration and amount of blood 
transfusions, serum ferritin level, and iron chelation 
therapy on thyroid function was evaluated. Thyroid 
function was assessed using ELISA kits for the 
estimation of TSH, Free T4, and the iron overload 
was estimated by measuring the serum ferritin 
levels. In this study 7 children (21.9%) belonged to 
the first decade and 25 children (78.1%) belonged to 
the second decade of life [Figure 2]. Among them 





56.3% were males and 43.8 % were females [Figure 
1]. Subclinical hypothyroidism was the most 
common thyroid dysfunction observed in our study. 
No correlation was found between gender, oral 
chelation, amount and duration of blood transfusion, 
and age at diagnosis with pattern of thyroid 
dysfunction. In our study, 4 out of 32 children 
(12.5%) had evidence of subclinical hypothyroidism 
with elevated levels of TSH. Among them one was a 
female and the other three were males. Two children 
belonged to the first decade and the other two to the 
second decade of life. All the 4 children received 
regular blood transfusions and oral iron chelation 
therapy. This is similar to other published studies 
done by Sharma et al.!!5! and Abdel-Razek et al,!!°! 
Where subclinical hypothyroidism was most 
frequently reported. There was no evidence of 
autoimmune thyroiditis in children with thyroid 
dysfunction in our study. Few studies like the ones 
done by Soliman AT et al.!'” and De Sanctis et al.!!®! 
showed prevalence of Central Hypothyroidism 
among beta thalassemia major children in the second 
decade of life. 

All the children with thyroid dysfunction had high 
serum ferritin levels despite chelation with a mean 
ferritin value of 3253.84 + 1142.67 ng/ml. The mean 
TSH value among the thyroid dysfunction group was 
5.057 + 1.738 mIU/ml. The mean Free T4 value 
among the thyroid dysfunction group was 1.658 + 
1.142 ng/dl. 

Regular monitoring of thyroid function from the first 
decade of life will have a significant change in 
arresting the thyroid hemosiderosis and the thyroid 
dysfunction thereafter. Further, annual evaluation of 
thyroid function in beta thalassemia major children 
and the initiation of hormone replacement if found 
deficient will be beneficial. 


CONCLUSION 


We can conclude that thyroid function can be 
deranged among f£-thalassemia major patients on 





Canals of International Medical and Dental Research, Vol (6), Issue (6) 


Page 13 


10. 


11 


12. 





repeated blood transfusion due to iron deposition on 
thyroid gland. The most common abnormality in 
thyroid function in chronically transfused beta 
thalassemia major children is _ subclinical 
hypothyroidism. No correlation was found between 
thyroid dysfunction and factors like duration and 
amount of blood transfusions, serum ferritin level, 
and iron chelation therapy. Hence, it is important to 
do thyroid profile in these children on regular basis. 
We should try to screen all B-thalassemic children 
for thyroid hormone abnormalities, Serum ferritin 
levels as well. Enzyme therapy can be started with 
children with beta thalassemia major to prevent 
subclinical hypothyroidism. 
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